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7^>r ^mmizmm^n^n. '3^ib±mMmMMm^(Dr Fi/xtciiiu^t-t^ti-s 

A S:II^T]iKlc*&Mi- ^ y n A u X h lc^«it--2> z: tc <fe 

V A S: SHii L =r > If ^ - ^ $g ^ U RJIg ^ IH^^#: -e ^ o T ! 

w^o^m^ ^^■t^mm:fu^y^ ti^±mm 1x5=^^-^ mm ic j: o t jiian 1 x 

"r^f ^M®tcgBSSti<5i:, ^«)±IBtIt^5t^l^«8^cc>T Kl^:^lctiI»;#lte>tiS 
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5 * 6 iCgH^OlB^^ftCo 

±m -zfu^'^l. ^WL^n.iS^. $ ti f:L±M^^^ >^ □ ^* ^ A §: MM CD :7 t >r 

0 [0 0 0 1] 

^ □ ^' ^ A H^t $ ti }t f H#^#: ic M (3D -e o 

[0 0 0 2] 

[t^e^f^^s^] 

xr®SP4)'i:&^i^TV^So V7 h't'oiTCD^t^^li, P LC&t8ff^laODM=f^^ 
Xt^ASU lcl&#$-ti:§;tib(X>i/->^>';^M1^-7n-CD|gft, ^CD0J^^n-c3D 

[0 0 0 3] 

E C (International Electrotechnical Commission) ^CJ3V^T, ^2fl(3D:^n 
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/LX ^ 



1 1-249221 

^ >^'*WM7b'5M^$tlTV\-5> (I EC 6 1131-3 ) , ^tlit. S F C (Sequentia 
1 Function Chart) , L D (Ladder Diagram), I L (Instruction List), FBD 
(Function Biock Diagram)fej;tj:s T (Structured Text) (D5^mX*&^a 
[0 0 0 4] 



[0 0 0 5] 

h:3>ho-^ (PLC) iKD-f m'm±X(D^i^Ai:<D^^rjt 

tLX(Dmmi:m^X\>^:S>. 
[0 0 0 6] 

?>ziiiz^'DXPLc<Dmmmm^m^r=iZfu^^'7-:f;imBm^^mhx^x 

[0 0 0 7] 

) «> MWf^^V^ l>'t7iT (f^®:n5^^' ^) ^m^^X =L—ffm^Xf^^X^ ^ 
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[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

[0 0 1 1 ] 
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• 



. VAT^A:^J®^CSJ3-?-ti*^S><5o ^fe. r(3D<I:e>'&^A;t7A'5^DSi:, 
[0 0 12] 

:i(DJ:e)^^#-^?:mi-r-5^«?)lC:^Stl^^0^i:bT, 1 1-17 5 

'i^-r^ K'i7jitc^^$tiTV\-5^^-^-^$:f^®'^7-r > K-^tc, Mx-lf K-^^y 
^ [0 0 ] 3] 

^^ T :2. — tf F ^ y & K D if ® ^1f^(D^X'm:B^ izf^f&t^ 
[0014] 

T ^ ^ - lirS» e -5 3 7? ^ ^ V > „ 

[0015] 
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CO 0 1 6] 

1 n:7^>f ^^WSJiT'® A:d^^'^{cjcB: DTf^fife-tS^ 1 JC5=^>f ±Sa 

M^mggp *'j^^f •t^mm(D ^ s ^ «> © sut^^m ^D^^AS:m2X7^ 

[0017] 

_hSB0#^"e 13., y P ^ 70^11 1 3_5- 1' ^ mm icHBtt s n ii , □ ^Jx' 
J; t)«H# :/'n ^ ©lilg {zMm^ -t -5 ^iS[*^ >^ n ^* ^ A U :^ h iz^m $ ti 5 3 

^^m^z/u^^2^(Dmnjim^:kmiznm-t^z.tii^X'^^o 

CO 0 1 8] 
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[0 0 19] 

u^^Ait. 1 o^^)7r>r;I/^c^#$4^Tv^:feA^ ±13© j: tc^^^^n A 

[0 0 2 0] 

±tHg|Sr9- ^ O ^ ^ A S: J:SaffJ^#lifi y □ ^ ^ A © - ^ > L T ^-t?- y - 

±SB ® J: tS:^-S J: O'^ ^ ^: 7 T -r ;bl^31 ^ pftg IC f . j 

[0 0 2 1] 
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x5=-r ^mmizmm-^ti^t. ^sb±mmnMMm^<or K^y^ictfy^j-te^ti 

MS S: ^ T' V ^ s ;! S: i: L T V ^ s o 
[0 0 2 2] 

[0 0 2 3] 
[0 0 24] 

T, Hilton iJ^^mi X7=>r ^HMtcBHg-re;^^^!?, §P:»-yn 
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[0 0 2 5] 



[0 0 2 6] 

J: tjf^^ jSi 7 T >r ;i/if « ortg ic -r -5 o 

[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 
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[0 0 3 0] 

t?P LC 2 ^^AjV\>^^o 
[0 0 3 1 ] 

m^mmmiivx(D^uif^^:f;vmB^nt. cpuii, ^^';gpi2. 

VRAM 13, X>''L/>f 1 4, >y hn-^ 1 5, ^^y^A":^ 

> hn-^ 1 9 S:^g;tTv^s„ 

[0 0 3 2] 

:?t^U^12li, DRAM12a, F E P R OM (Flash Erasable and Progra 
mmable ROM) 1 2 b^CD:;l^U V^S.i'^ D-R-AM-l 2-a.ti^-^tCk-. ^isf|!l 

- ^ (Z) — ^ fi^ f H'lt tc M V ^ tl S o F E P R O M 1 2 b I*; - ^g^^^^^nTlgsfc ^ 
-iJiffi b^lfflcJD >^ ^ i/:x ^ ^ U -e^ U , — M©/^- y > If a. - ^ fcl-t S 

A- K7^^>^i^ F^'f ^<Z)^9:tIS:Mfe"r= 7^ yi/rL Jibuti, -^m^^i^tc-T 

[0 0 3 3] 

t.r=.. ±13® F E P ROM 1 2 b li, ® 2 iC^i" J: e) ^^^J^ S/;^ t^^^k >^ 

□ misy'u h^jvt.. rL-ifM^:h k-en^'nm*KT'5:ii i; T fe^s L 

l|iEi-'5;t«?)(3D::^ny^A-e$><5o 3lM>^n h p L c 2 i:(Djl>fI^St? 

ffiV%P>tl-5yn h3;i/T'fe*;, PLC2(Z)tiift (^-Tfj) tC^SDTH^tCSi?)^) 
tlTV^S, ^j^f S^HXT^-r ^5? 3 2 bCJ:oTf^^$*lT, F 

E P ROM 1 2 b lC^i^>n- KStlTV^S„ 3®rL— !fM®li. -r-rJ^T^l^^T 
1 4 {C^^i-^^^->?>]ifW^H^^n >v ^ LT®S|5a(D-T'- ^ J3 J:t>*#^ia 

[0 0 3 4] 
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s= .- ^ 

[0 0 3 5] 

^St® ^ e> :& -5 I ^ S: i: b T#;t T V^ S o 
[0 0 3 6] 

CPU 1 Hi. ta«E<Z)FE PROMl 2 b tlT^^^Mt^i/X^A 

^^AlcL:t*^oT, ^□^^^v:/;i/^^^i ®#^CDmf^S:M^t-So 
CPU 1 1 li, ^^^•rS;?^>7^:^>:5?.3K- M 8 S::fM^T(D^3^"rS3>trzi.- 
^^g3 -5^185:^ LT is*;, #iif:n^'(' ^32 hft^^mmm 

f^-^$:^t-t5l'5.hFE PROMl 2 btCl&MLfeU, 'y^-:^'r^ ^ S 2 ai)^ 
e>©^^-:^ny^A (rL-if::^ny^A) Sr^l^tSiS P L c 2 ic^JUbfe U 

^ [0 0 3 7] 

VRAMl 3li, 5=-V^>^L/>r 1 4 lC^^$*iSBM«>-f ^-e^'&-'^61llC'0S 
iff S »J , F-E-E-R-0-M_l_2 -b e> ® ]B®7^=^^ <0 :?t - ^ ^^C^p;?^ 

[0 0 3 8] 

T*l^$*lTV>So ^^7>r »y hn~^ 1 5tt, VRAM 1 3 tcM^Stl 

c <Jf ^y^/1:^;i/l 6 li, 7^>r xyu-f 1 4(Z)^^®®±T'AiJ$:^f e)?^:^5?)^ca3^t 
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u 1 1 izmi3-r^o 

[0 0 3 9] 

R S - 2 3 2 C) ^^-hX P L C 2 il <Z)|i^T' Am:*J«ill4 -COMt^^MmiCgg , 

f -5 7=^- ^ ^ if p L c 2 c?) m:^j7^- ^ ® ^ y ^^Ji^"^ s ^ > ^ - ^ 

[0 0 4 0] 

o 

[0 0 4 1] 

A^y^it. >ty ' ytyV^m<D^^rjt\^^y h^-^izMLxm^^n^o r®cfce> 

-fe7.i--g>7'£i^ •c-Aai>'jM4 -^flj^^L, ^ 7cti-^®a2i#^]|&icKiT-&'lt$6&ig 
SU ic 3t y m t- r i: d'^ ^ s o 

[0 04 2] 

g*#$:P LC 2fflllO^^'[f#5:#fl^bJ&*'Je>^^ft-^o 3tilcj:oT, tf ^y 

So 

[0 04 3] 
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[0 0 4 4] 



v^T. m^^m. mw\^mfj:E(D^m<Dmm^n\'^ (se) , ^m^snzm-r 

o 

[0 0 4 5] 

s ix*:^y'y^y=E:-\^i!)mM^nr^m^ (yes) , mm^mnLxzfu^ 

4^TV^SPLC 2{i®^^m'W#*^yD^^v^;i/^^§|iM{c3?Uffl$ti<2>o * 

T v^ s - ^^Mffi gg^-r s mmm^m^iz^ tn^ mmti^ ^ , p l c 2 izm^ 

■^(Z)T Fi^:^ic^r5v^TP LC 2®^^y icii:^r^-texi--53i:tc j:oT, r 

IZ J: ^ A^b^-ft^b'fe o ^ ij^lIKfr-t S ( S 2 ) . 3 T\ ^v^^'f^;?)'^*) o 

m-^it. xti-^tit=.y'-stizm-:5\f^xm^<Dmm-mm^mnv (ss) , s^ic 

(S4) o 

[0 0 4 6] 

^i>cv^T% ^mm(DmB^m^m^-t^ (ss) „ r®^:^. :*^ugisi 2ic*& 

[0 0 4 7] 

MVNT> ayi^=L-^mm:siz^\i^xmm-t^. 

[0 0 4 8] 
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1, niT^-f tJigps 2, "r-^-PT^f )V3 3^ :3i^yg|J34, ^^-f :^ l/>r 3 5 . 

Xij^s 3 6 , mmmmm 3 7 t>* >r > ^ - 7 - cm tt», i / f ) 3 

[0 0 4 9] 

CPU3 1li. 3>lf3.-^^^3 lC>r h-;i/$tlTVNSO S iyf^l/- 
[0 0 5 0] 

^ :>l^UlBS34tt, RAM, R OM;& if CD;* ^ U $:#;^T ^3 ^ , ®^7^-^(3D^& 
— ^e^^T^-^IB'IS, CPU3 l(^mS^aS^Cfel1-Sf^l|:ni;T<3Dii#^i: 

[0 0 5 1] 

XT^-f ^?gP3 2 ^^-Xv=>f ^ 3 2 a, #®X^>r ^32 b fe^^^j^*^*— 
IlIS&^^gP3 2 c $:-^^T'V^So 
[0 0 5 2] 

||2X5=W i5?#®i: LT^^tJf-XT^^f ^ 3 2 att, Am*«i^4 •••}&^mM<© 

- >r > ;^ L o T l&f^ S ck e) P L C 2 ©0M#J1IH ^ -5 :x - if ^ n 

^'*^A$:f^^1--g>/tit)®:/n >^*y 7 h'^/oiT-e^ ^^'-r U'-f a 5 
fP _^ ^_ _ 

©^TTCiaimS 5 a (#lj;it3:|2<i 1 2 Ca) #M) Ji'C A/±i7Jll#ff 4 (7;)ia#iC^iiJ.'S'9" 
V^S, r^^^-XT^^ ^ 3 2 atcSVNTtt, Mx-lS, H^S^PI EClcmSaL 
[0 0 5 3] 

^4f-xv=-f i$r 3 2 a li, PLC 2®A:*;Sg^fei:tJfm:^Sg^<^-eti^ 
ti{c##$tiTv%^A;d##feJ;t>*m;tf#-^ii, #Affi:trSg^lcg^^$ti-S Am 
:^3il##4©^l9? (T^A-r;^i&) i:(Z)^j;5#ltS:^IKS::^bTAm:^S#<^f[iy# 

>f ;i/3 3 a lC##$tl-5c 
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[0 0 54] 

^(Q-e, ;^-:^tcj;Si;;^^^U5^--;/>$:MSt--g>^^g|;^'^fe-S>c fe^'b. I EC 
[0 0 5 5] 

:3.-if >^ny^A{i, ^n^^v:;^;b^^#|i $::^LT (^fcttSLg^) PLC 2 
lCiKat$tl> P LC 2|:^©:5l^y ICtJf'^^^n- K^tlSo 
[0 0 5 6] 

m 1 :i:7^-f L/T«)f^Mx^^' ^ 3 2 b li, >^n i *t 

[0 0 5 7] 

o T ^~ XM® ®mM(Z)fitgCSBgT* ^ S J: e> ic ^ >r y 3 tiT v% 

So 

[0 0 5 8] 
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# 

[0 0 5 9] 

-ijvs 3 hizW^-^ti^o r®n.--tfH®«, ig^i|{cf5:CT>r 

3 8^:^LT>''n^^ x':f;b^^^ljC^£3|l$tl, FEPROMl 2biZ^^> 
[0 0 6 0] 

^niy^A^^#a2;bT®^^-iaS&^^^3 2 ctt, -f^Soif^-f ^ 3 2 b 
S:Mv>fc3.-if(Z)||f^lCcfcoT, ^iS^-tSi^m^^ y 3 2 012 (a 

-XT^-f ^3 2 a{Cgl&e«riC:^^S-ti:Sa ^ iJf-tSK&^^aS 3 2 c tt. ^^fipcfi^fiC 
tt, f^WxT^>r 3r 3 2 bT*A;dStlfeJtiaco^iSCS:, ^ ^-Xv^-f ^ 3 2 a "leA 
$ 3t ^ ^- i: ^ti;S; $ -B:T SufBc^ ^ ^* - U >^ h {c ^^1" ^ 1 1.^ "^ib 

w^mizmmfi^ '^nt^^ ^--^^m^^^L, 3<^^^i¥$:^^*-x^v ^32 

SiiZ^^X. ^7&-tS>^^-^^y]^^3 2 mi 2 (a) iC^atS 

L U U t) 1 J '-i 

J&fc, ±Sa©^^~tll8&^^^3 2 c li, ^3f-x-5^-f ^ 3 2 a *fe«f^Hx 
^ 3 2 ha>\i^-ttli)^—-:^(D—mmt.r=.ltm:i^^^ ^ 3 2 a • 3 2 b C^M® 
L T ^ tC-^* tl T V ^ T ^ J: V N o 

[0 0 6 2] 

n>l^a.-^^ig3tt. X7=>f ^^3 2 S:M;t'5 3i:tCj:oTrL~ifyn^^ 

o 

JO 0 6 3] 
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[0 0 6 4] 

tjtiS. JiT^^- i5?iS3 2tt, #-<0|Bii^#^5^Cfa^$tlTV^T%<fcV^7&'5, 

-X7^-f ^ 3 2 a i:f^Mx7^>r ^ 3 2 b A^-eti-msaM<^iafl^«^^lcgBflJ$ tl 

[0 0 6 5] 

^nylff^Wi^^tJ'-^/A- Kt'-T J^^J&ifCDIi^^T'-f j;^^^^, CD-ROM, MO 
, MD, DVD;feif®3fc7^>f IC:;?y-K ^ U :^ - K $:-^t?) , 

^ROM, EPROM. EE PROM, i/^ROMtjiEiZ^^^m'^:^'^ 
[0 0 6 6] 

_ {c ^jTtftf 6tf (c D ^* 5 ?r ie^* T- s£i::?;fe v ^ e L . 3 od J: e) ic ii 'ft 
[0 0 6 7] 

7^-1? :7 7>f ;i/3 3 tt, ^^-7T>f;i/3 3 a J3<kr>*f^®:7 T^;U3 3 b 
[0 0 6 8] 

^'T^f ;b3 3 a IC^&MStl, ElSiC^f ieitC, :i--lf M®;^)'^®® :7 
T>f;i/3 3 b{CMM$tl-Sc 
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[0 0 6 9] 

^^-'7T-r;^3 3 ali. 3V> K37T>f;i/^3 3 J3 J: tJf^lJtT^- ^ :7 r 
>f;i/g|S3 3 ag ?b^^^^$4^Tv^^. n^yYyr-i Jims 3 a^ li. A:tr^ti 

JVBS 3 &2 K7T^ ;b^aS3 3 a J JC^/^-^S J: e> ±IS<0^^ 

[0 0 7 0] 

>r;i/aS3 3b2 *^e>^J^3tlTV\So mf^'rSiyr^)Vm3 3b^ It. SPS, 
S:=f&3«iJUTVNSo ^iS: 7^-^-7 T>f;i'§|S 3 3 bg ii. HJ^T^-^^T-f ;i'aiS3 3 

[0 0 7 1] 

^^*-:7r-r;i/3 3 a fe<kt>*®®7 T-r;i/ 3 3 b*^, m^^-^yr^jvms 

3a2 • 3 3 bg {C<fcoTSV>lC@83*#l^e)tlTV>'2>©T% ||l;&V\b||3(D^ 
[0 0 7 2] 

^'T-f ;i/3 3 a #tC. ®®7T-r;i/3 3 b lC^&5^$tlTVA-g,^-^§P 
C73-r~- iC'fi''-? {C^jjTSt ^ - HjieS ic O I ^ T ©-7-- ^ C 

o M^iiinmizit. mi (a) (c^fcfcejjc, m^mffatt^^^y^X'^^^m^it. 

'^>^{Cov>T0D:3.-ifMS(3D7^-^Dj lc*|-LTM;lli "TESTl.wll " i:v^e) 
>'T>r;i/i&?:^t- -S-tJ-v^^T-f ;i/Fj ;5)^^4f-imS^^^^3 2 c^CJ;oT^^- 
7T>r;I/3 3 alC^^$4xSo S7 (b) lC:ott-J:e)lC, ^-a-SPa*^^-^ 

g&^^SPS 2 c tC<J:oT^^-7T>f;V3 3 a iC^fSStlS. 
[0 0 7 3] 
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T^^" :^^U'-f 3 5 li, CRT. LCD^if(cj:oT^fi&$n-5;5)'5. A:^)Vuy 
if<Z)A:^jSI#S:fTe)fc«)CD^gT?^U\ #ic; GU I (Graphical User Interfac 



S^«$:-^^-ev^-5„ >^-:7 3i-;^.|f|$3 8li, :/P v 1 

if::^nd^^A^3J:WHX7^^ 3 2 b T'#^$tlfe:3.-ifiifffitt, ^<D4Zy^ 
-:7 3i-xgP3 8 $:/hLT:/ny^v>^;i/^^^i lc©jI$ti-6o 

[0 0 7 4] 
[0 0 7 5] 

m^. ^n^^'T^;i/^^#l 1 e j:tKP LC 2 $:-g■^T'V^S3&^ z.z.-^<7yrfn ^ 
'^v>r;i/^m^ltt, se>lcPLC*ilg$:{i^Tfey, Affi:^j«l^4-S:ii[g^fRI 

1 2 S RAM 12c ^m^^t.t.^\Z. Wi&O^Mm^y h D-^ 1 9 JCin;^T 
Am;^:3.-^yh (04^, I/OrL--/h) 2 OfeJctJfl/OM^-r^^^-^ai- 
:^ 2 1 $:#;tTV^So 
[0 0 7 8] 

SRAMl 2 ctt. ^^-niT^^' ^32 a {C J; ^ TA:*$ tlfe^lgJC$:^S*fit--5 
xU r$:;tLTV^5o *7^> F E P ROM 1 2 b P L C«l|g$:fi;t€> fe«)tc 



2 0 
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[0 0 7 7] 

PU 1 1 tAm:i:j=L=.y h 2 0 i:©r4®##CD^^$:#:^-r€>-f 
ES&T'feoT, Am:d^^U, D/A^tJ|#|. A/D^JfeS|;& if $:ii^T V^So 
[0 0 7 8] 

[0 0 7 9] 

SI 0{c^f ll3^a^/M1»>>j^-rAli, v:7 l^«^3lrT'l&'f^^-5v^t>^0S5r 
0 -y>zi>hn-^ (y:7 hi^7aiTP LC) LT^^$tlTVA-5„ 
[0 0 8 0] 

:^ - y > 3 > h □ - ^ li, > tr a. - at 3 (C.J:.'o Tll^.^.4x T i3 U . A W, 

n.-^^a3c^>r>^-:7ai-xap^3 809f^t>U{CAffi*rLn^y h (lll*v 1/ 
OrLn>y h) 3 9^J:tJfI/OM^-f >ar-73i->(.4 0 S:ilx.TVNS„ 
[0 0 8 1] 

Affi;^J^.-vi; is3 9tt, Amijm^4.-"i!)m^-^mti^^^^iz^ #^oAm 

:^;3§giF-, Affi;^llIl^^^S:fix.T^^•5o ^ (D J: e) ^Affi;trn.- h 3 9 ti, 1/ 
[0 0 8 2] 

I/O0J1^H'>^-^3i-x4 0 li, C PU 3 1 ^iAm;d:3.-^)/ h 3 9 iior^ 
A/D^m^;a:ifS:^ix.TV^S„ ^® I /OM1^>r > ^ - 7 4 0 

tt, Am^sifi4-i:®r^"eAm:d$n-5^s;^a?;i/^#*fe«T:^ni^M#S:c 

PU3 1 i:^^Jl^^J•r-5J;e»^c^oTv^So 

[0 0 8 3] 
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h»7-^ 8 S:^LTfi6<Z)3>tfci-4f^M, PLC 



[0 0 84] 

:jl^'JS3 4ii, ttfj^OS RAMI 2 c ^ 9 iCat-^ J: e) 

CO 0 8 5] 

<^)#^ai^^ (:*-7v-r ^CfeV^T, ^^-xf'w' 3 2 a *fett'f1iW:i:5=' 

^ 3 2 b ^mmt^ 3 ^ {c J: o T rj - ■9^:;^D t /c « - if ^ ^■1HJt■^- 
[0 0 8 6] 

-S7=-^7 7-f;i/3 3 iCl&M^tlfc^, -etl-etlP LC 2^J;tJf:^niJ^ 

T>f;i/3 3 {cl&MSti;^^, ^D^^vy;i/^a^tli jc^5r«t7>n-- KSti, 

USJl 2tC*&S9$4xSc m3(Z)^^5/01^i/X7^i^T'l±, 11— lf::^n^^^A^J: 

tJfrL— If ^ >r 7 >f 3 3 , 

[0 0 8 7] 
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<^>^S^JlR^cov^T, Ell l(Z)7n-^^-h$:#MLTii^f'2)o 
[0 0 8 8] 

tCfeV>T> ^^JT-JiT^^r ^32 a ^ J:t?#WX7=>f ^jr 3 2 b A'J^i&S tlT 
feU. "r^ 7.^V^ 3 5®^^§P3 5 a (HI 1 2 ( a ) #M) JCli, n-ifM® 
>f^^ffl(Z)Xv=-f ^H® (Hi X5=^^ ^JBfffi) S:^3t-r'5'i?-f > F'? (Jfi^l^, f^® 
> KC'il^-rS) 3 2bj fcJ:t)frL-if3^ny^Af^^fl|(3DX7='f ^?lf® ( 

3 2 aj *^|H^^^C^V^TV^St,(7)hf So 
[0 0 8 9] 

hSr^^L (S 1 1) . -e-CDU:^ h(Z)tt»}6v^rL-ific j:o"C3g#?$tifc^-^gIJia 

(S 1 2) „ ^-^gPSA'^iSSStlTV^S^-^, ^-^^SSiaCDffi^<3D||||glCoV>T, 
^ilt S::^ L T T K l/::^ S:m y #1^ S ^ v^ o :it^^*^^T b T v> S Srfiltli't 
S (SI 3) . tS:^A^^TLTv^Si:, ^iJtSr^^-U:;^ hic^^f S (Si 4 

L 0 0 S 0 ] 

3 2 aj icSBg-T'Sfett^r^^f S (S 1 5) . ^(Z)^^-IlIS&lCoV> 

r*f/;5:#i:fS-b-:/;i/-^>;&«A:^j$ti7t*^W*^^W»r"r-5 (S i 6) „ 
^>A^A:^7$tlTV>S^-^, K't7 3 2 a^ IC^3 VnT±IBO^ 

^^S:^f!i:^lil=fo{C^^5r-iai&tcMBIi-'5 (S l 7) „ ^UT, :Sa!SS:7|i^T-r'5 
*^S*^$:^fi(fi^b (SI 8) . ZICIT'. JjilTbT&VN^'^liS 1 1 tC^O.S&M-r-':;^ 
> J^T-t-5^^tt^^$ti;t^^-iaS^$:^<5f-7r-f;i/3 3 a.K'^'fy 7 
t. \^XU^-t^ (S 1 9) o 
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[0 0 9 2] 



>K't73 2bj 7&^^3^^3 5 alC|§;{)>tlTV>So rCD^/^^Ts 012 (b) iCm 
•t^oKs f^Hx^^^r 3 2 b{Ci:oT'f^lir'i7>r > K"^ 3 2 IC^-^gPiS®^ 
^ry^U LBS:^^$1J:^„ ^LT, SI 2 (c) Km-T^olz^ ZKD^-f:/^ 

2 bj ±lC@figL. mm<DS 1 S^MS^^^T-rSil, talH® S 1 4^V%US 1 
[0 0 9 3] 

Tv^So x-f^yf^Sj • Sg • S3 ±ictt, ^ti^nw^mthxcD "em" , " 

, "#it " ^tih. z (D^^:x It . 7.^ t. 1z. n S 

f'-^i:UTEi0'?-iJJ7T-r;i/3 3 bj ^c^&MsnTv^5„ 

[0 0 9 4] 

^^-I1I8&^^SP3 2 clCJ:oTiai 3 iC^i-^^r-UX h L ICS 
«^$tiSo , "^i*" feJ:tJf "^Jh" tt^«b:^-r ^y^lcB5##J'j-p> 
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feT Kl/X (XO 0 1 0, XO 0 1 1 ^if) =fo^^*-UX h L tC^^StlS 



[0 0 9 5] : 

^^-ai7^>f ^ 3 2 alt. Zl® ^ ^5f- U h L {C*r5VNT ^ ^f- 't^-f > K 

^;&oTVNSo VN-rtlCD^^-ia8&T'tiLDfe<fct5ANDN®1r>y h^#*<^5i 

ti-2> <fc d IC, O R J; -5 g \?v.§i^ ( AN > 

DN) jb'JON LT UiZ^y h^#*'^^it"rSi:, ^ >^*^OFFt-So 
[0 0 9 6] 

014 (a) lCatfJ:^tC, 5?J -t? > ©^-^^SPg > K-t? 3 2 b 

icsHg^tL'S^-^ii, 014 (b) iz^-t^^-m^t>^^^^n^. ±m(Dm^ 
^$ti^^'^7>hM (CNT. cv) tmmm^^n^ \zWL^-^t\>r=Lm.^m (c 

NT. PV) {Cj^-riT, :fy^lyhrvzf\^X. ^>>^L2 &,^,j«"$ii:So 

icii, ^ij'i?^^ bT#|g-r-sfe«?)CDig^>fil^lS^t-efe«?)(Z)^iS[ "SET" , 

y i2'y VXiJ(Dtci^<DMWi "RESET" IS^XSi:]^^ hT V zf\iM3<orci^<Dm. 

Wi "CN T. UP" ?b^^a^^tl-5c 

[0 0 9 7] 
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mzv-^y \^mt!<Drc&>(D^m "cnt. r- ts^xj^nj^yhr^^zfrn^ 
mt:fy^> hmtcD-m^in,) <Dr=.)^(Dmwi -cnt. eq" f^^^ 

^gP 3 2 c ic J: o 1 sTc^-f-^ ^- 'J N L Lg IC^^^ n^o ^iSC " S E 

T" \%^mi:3^y^\z m^m'i^t\,. -reset" t ±^fe^>r ^v^tc^i^ 

#lte>tl, "CNT. R" feJ:tJf "CNT. UP" tt^*^ > >^lCB9##t-t e>tl 

(XOIOO. XOlO l;fcif) t)^i5f-UX h L Lg lC^itStl-5o 
®^ilB^c«^v^T. #^IS:icMiSt-S^^-#^ (CTU, LD;&if) i)^^^- 

[0 0 9 8] 

^y^mt. tfi^ou-fe^y hgpi:, ■9-:/;i/-^>^i^TM (subend;!? > ^ ) (D:;!? 

^ >' hT^y :/§P^*^e3^CoTV^^. SUBEND;^! ^ > ^ Id , J:b#i^^^ iC J: o T > IS^ 

[0 0 9 9] 
[0 10 0] 

±m<DI:otA^^:^^ ^y^i5^x:^it3^y9lzMJ^-t^^iC-'mmit. 07 (a 

) fectyj (b) izmt^^iz. m^m^mz-^^yT>(jvizii^m^ns>(DX'. ^ 
m^t)^i)-y^ji~^y nLxm^^n^mzit. mi 3:j3^zj^mi 5izm-tJ:^iz 
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mziy^y^-t^iCit. mi 6 (a) feJ:tJf (b) {C^^-f J: 

yzf-t^-^^ (CALL^^) A^>i-r>;i/--^>{cm*ji^ti-Sc ^fe, Jifa® 

[0101] 

A-eii, ^^jr-tms^^^gpa 2 c ^tc j:oT, mi 2 (c) \z^-tx 

3 2a^ {c^^ajiaic^i;5:-r5^^-iHrs&}&^&i&e9ic:^^s-tiS6 

[0 10 2] 

lli:j!)'5^^JCg9M#lte>tl-5®T% ^^-XT^-f ^ 3 2 a i:#lifX7=>f ^ 3 2 b 
[0103] 
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[0104] 



[0 10 5] 

^^mit. 'y^'-M^VfXiti!st<. i&^(^)IEC 6 1131-3 XM^^ti 
[0 10 6] 

mn^ (Dr\^u:f.izm^)nii^ti^iiii^ iz±mmm ^ n ^ © ^mm iz m^^fi t-t 
hnt^^m.^. ±mmm^m':^uif^j^^mm.-t^^^^mnmiz^m'r^-:fu 

^* V ij :x h (c ^mt ■£= 3 i: ic J: o T . JilB®^ y □ <y ^ ic M/^cJ-t -SSP^V 
^ A <g> >^ □ i'*^ M A T V > § ^ ^ „ 

[0 10 7] 

$::^(iM{CgfI^i-S - il^'JT'^-So Lt^t^^oT, f{I^^#JlRy o AcDf^^tfe^^^: 
1^ Ji $ it -5 ^ ;()^ ^ S i: V \ e) ^-t 5 o 

[0 10 8] 
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[0 10 9] 

gp^^ n ^* ^ A :7 T ;i/ {C'^#i- ^ © T% ^^^tJc^Oia & "Tig ic s i: 

[0 110] 
[0 111] 

. mm<Dmm^m-t^mm-:ra^y ^ i)^±mm i:^^^^ ^ mm j: o t ±mm 1 ^ 

7= Y ^ ic BBM S ti S , ^ -hlHM^^>t^ # O T K b :^ ic id U # e> 4i S 
[0 1 12] 
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[0 114] 



[0 115] 
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[0 117] 

±m<^^^^j:'^miMmi5^x:^mMt^j^yT^ji^m^-^miz-t^o l^;&^ot, ji 

-LIES 1 (Z)^^/' till^ i/ :^ 7- A tc ^ i-j § :7' □ ^ y')im.^^o^ f e p R o m 

ic^&M s n s >^ □ ^ ^ A s o 

[0 3] 

_hlB zfuiT^ V y if $ n S - if Hi® ic-^ ^ ti S ^SJi^M 

[04] 

[05] 
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2^|g ® X 7^ A IC l-t S n > tf n - ^« ic 18 It P> ti S W® 7 

T ^ ;i/ (D^fi^ 5: ^"T 0 -e ^ -5 o 

[M-7_] 

(a) iS^Xf (b) »2^^^a(D#^a^/Mi^t/>^5^AlCfeltS3>tr;L-^^ 

[08] 

CS9] 

112 ^ J:tjf||3 ®^^/M^e/:^7^i^lcJ3i"t-S:;^n F E P 

R O M 5i« S S 3^ □ y ^ & at gfc re 0 -e & S „ 
[010] 

[012] 

(a) ^V^b (c) tt«-^X>r >y^®^'^^ia?:@Bg'rS^-^®01 iCD^a 
[013] 

[014] 
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[Ell 5] 
[016] 

2 PLC mmmmm 

3 3 > If - ^ iSB mmwm^'. 

5 IH^^^ 

3 2a ^^-:n7=-f> ^5? (#^2X7^^" ^Jr#^^) 

32aj ^^-i^^-r > K^!? (112 017^^' ^Hffi) 

3 2b #iiin:^^<5? (mi:n^^^#|g) 

3 2 b ^ #® y > F '7 (.li 1 315- 1' ^ M®) 

3 2c 'y^-m^^WlM (^n^^A^^^a) 

3 3a ^^Jf— :7T-f ;i/ 

3 3b MM'PT^ )\^ 

p, - Po 1g^SP^& (®#>^n^y^^) 
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3 2 



CPU 



3 1 



3 2a 
3 2b 
3 2c 



e s 



3 3 



^-Z 3 a 



3 3b 



3 4 



T 



k^3 



3 5 



e 9 KtMM. 



3 6 



c > 



r 



I/F 



3 7 

6 



3 8 



1 3 



CPU 



1 1 



1 • 


A M 


i: . 
1 








^=7V H y ^ 




« > 
























' 5 


s - 




3 > h D — 5 
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« s 



1 8 



1 2 



1-^ 



DRAM -"-1 2 a 



FEPROM 2 b 
















^4 


i.4 
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[05] 



3 3a 







LD 
OUT 

• 
• 
• 


XB 0 0 0 1 
YB 0 0 0 1 

• 
• 
• 



3 3a 







SWl 
LAMP 1 

• 
• 
• 


XB 0 0 0 1 
YB 0 0 0 1 

• 
• 
• 



3 3 3 2 
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i^spi 1-24 9 2 2 1 



cms] 




WMyr^Jl' c3 3 b 1 



R 










• • ■ 


• • • 


• • • 


• • • ' 



3 3 b2 



m. m 


T KUX 


SWl 
LAMP 1 

■ 
• 
• 


XB 0 0 0 1 
YB 0 0 0 1 

• 
• 
• 
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TEST2. wl 1 
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3 2 



3 2a 



3 2b H H 

3 2c 



GPU 



3 3 



'3 3 a 



'3 3,b 



« 9 



T 



3-4- 



T 



U3 



3 5 



3 6 



3 7 



« s 



3 8 



1 3 



VRAM 



1 5 



I i 



CPU 

"ZST 



1 1 



1 8 







=3 > h 


D 


— -J 



I 4 



1 6 



1 7 



3> ha— 5 



« > 



DRAM 



1 2 

'] 2 a 



FEPROM -^-1 2 b 



SRAM 



2 c 



PLC 



H i/ofsm 





















AtU:^ 
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12b 



^^Silta X A :^ a ^ ^ A 
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Cfu 



3 2 



3 1 



^3 2 b 
^3 2 c 



6 S 



3 3 



•3 3 a 



^-3 3 b 



< 9 A:'3^B 



3 4 



T 



3 5 



3 6 



r 



3 7 



I/O 
si: 



3 9 



h — H i/oum 

r 



4 0 



4 1 



k~3 



PLC 



PLC 
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start) 



S 12 



S 1 3 



YES 



YES 



I ~ 



S 1 6 



YES 



NO 




S 1 8 



YES 



( END ) 



S 1 1 




NO 




NO 



S 1 4 
S 1 5 




NO 



S 3 7 



S 1 9 
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-35a 



32bi 



32ai 



35a 



(b) 



COUNTER 



TIMER 



Si 



(c) 



S2 



gib f$Ji: 



32bi 

S3 

1 



32ai 



gift #fb tf± 




HI 



-35a 
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LD 


XO 0 


1 


0 




ANDN 


XO 0 


1 


1 




OR 


YO 0 


1 


0 


■fftjt — - 


ANDN 


X 0 0 


1 


2 




OUT 


YO 0 


1 


0 




LD 


XO 0 


1 


1 




ANDN 


XO 0 


1 


0 




OR 


YO 0 


1 


0 




ANDN 


XO 0 


1 


2 




OUT 


YO 0 


1 


0 




RET 
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P2 



(a) 



COUNTER 



MON 



^Ni 

CNT^PV- 



CNT. CV 
N2 



CNT. UP 



RESET 



S4 



SUB 


START:*!? 
CNT 
CTU 
CE Q 

R 

PV CV 

iSET 




SET 
RE 


o 

CNT. R 


1 


1 — 

EQ 
EN Q 

A 
B 


o — 

CNT. UP 


CNT. PV 
CNT, CV 
SUB 


o — 
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[®1 5] 







SET 
RESET 
CNT. R 
CNT. EQ 
CNT. UP 


CTU * * * * 

LD XO 1 0 0 
OUT YO I 0 0 
LDEQ 

OUT YO 1 0 1 
RET 
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1 6] 



(a) 



(b) 



aiiiE#2 0 0 0- 



3 0 6 1 9 5 0 
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mm} 

mm^mi mmi<^mm ^>y^if) ^m- t^m^msi,(D^mm 

^ ^ - lai^*^ e I&6^1C $ tl -5 c 

[^^0] 0 1 
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